INTRODUCTION {#sec1-1}
============

Laparoscopic cholecystectomy provides substantial advantages of less postoperative pain with fewer pulmonary complications and more rapid convalescence. However the procedure is not risk free and insufflation of the abdominal cavity with carbon dioxide causes increased intra-abdominal pressure which predictably leads to increased hemodynamic responses.\[[@ref1]\] The potential problem of hemodynamic response of pneumoperitoneum during laparoscopic surgery does need an optimal preoperative and intraoperative anesthetic care of patients.\[[@ref2]\] Various pharmacological agents like nitroglycerine, beta blocker and opioids were used during anesthesia to provide hemodynamic stability during laryngoscopy and laparoscopy but with their own limitations.\[[@ref3][@ref4][@ref5]\]

Clonidine, a α~2~ adrenergic agonist, has shown clinically useful drug profile due to its sympatholytic, hypnotic, sedative, anxiolytic, analgesic and anesthetic sparing effects without respiratory depression.\[[@ref6][@ref7]\] In recent studies clonidine has shown attenuation of the pressor responses associated with laryngoscopy by reducing norepinephrine release.

The present study was aimed to compare the clinical efficacy of premedication with clonidine versus fentanyl for intra-operative hemodynamic stability and postoperative recovery variables during laparoscopic cholecystectomy under general anesthesia.

SUBJECTS AND METHODS {#sec1-2}
====================

After approval of Institutional Ethical Committee and written informed consent, 64 healthy adult patients of ASA physical status I and II of either sex aged 32 to 57 years, scheduled for elective laparoscopic cholecystectomy under general anesthesia from August 2011 to April 2012 were enrolled for this double blind prospective randomized study. Patients with hypertension, history of cardiac, pulmonary or renal disease, psychiatric disorder, and any drug therapy of beta blockers, methyldopa, and monoamine oxidase (MAO) inhibitors were excluded from the study. Other exclusion criterion were body mass index \>25 and anticipated difficult airway. All patients were evaluated during pre-anesthesia checkup before enrollment. Drug preparation was done by the resident anesthesiologist who was blinded to the randomization schedule and the study protocol. The observer was also blinded about the group allocations and medication schedule.

Patient\'s group allocation was done by computer generated code based on a two way randomization. Group C patients (*n* = 32) received intravenous clonidine 1 μg kg^-1^ and Group F patients (*n* = 32) received fentanyl 2 μg kg^-1^ given over 10 minutes prior to induction of general anesthesia. These doses were considered appropriate to provide adequate and comparable clinical effects.

All patients were premedicated with oral alprazolam 0.25 mg and ranididine 150 mg night before surgery. On the day of surgery they received premedication of glycopyrrolate 0.2 mg intramuscularly 30 min prior to induction of anesthesia. On arrival to operation room routine hemodynamic monitoring of base line heart rate, systemic arterial pressure, arterial oxygen saturation (SpO~2~), continuous ECG was performed. An intravenous infusion of ringer lactate was started in non-dominant arm. The premedication of clonidine 1 μg kg^-1^ or fentanyl 2 μg kg^-1^ was given over 10 minutes and 5 minutes prior to induction according to group allocation. After premedication heart rate, arterial blood pressure, respiratory rate and oxygen saturation were assessed and recorded.

All patients were given metoclopramide 10 mg and midazolam 2 mg intravenously and after preoxygenation for 3 min, the anesthesia was induced with propofol 2 mg kg^-1^ and tracheal intubation was facilitated by vecuronium 0.1mg kg^-1^. Anesthesia was maintained with isoflurane 1-1.5% and 60% nitrous oxide in oxygen with supplementary fentanyl (50-100 μg) to maintain the heart rate and mean arterial pressure within 20% of preinduction values. The patient\'s lungs were initially ventilated with a tidal volume of 8 ml.kg^-1^, a respiratory rate of 12 breaths per minutes, and I:E ratio of 1:2 in volume controlled mode. Five minutes after securing the airway and abdominal insufflation, the lung mechanics were adjusted to maintain normocapnia (EtCO2 between 35-40 mm Hg). Vecuronium 0.05 mg.kg-1 was administered during surgery as required to maintain a train of four ratio of \<25%.

Pneumoperitoneum was created and maintained by insufflation of carbon dioxide. The table was tilted to about 15^o^ reversed Trendelenburg position with left side rotation to facilitate exposure of the gall bladder. Intra-abdominal pressure was maintained between 12-15 mm Hg during the surgery. At the end of surgery, the surgeon administered 10 ml ropivacaine 0.75% in the peritoneum through the main trocar, the isoflurane and nitrous oxide were discontinued and residual neuromuscular block was antagonized with neostigmine (0.05 mg kg^-1^) and atropine (0.02 mg kg^-1^). The trachea was extubated when respiration was adequate in tidal volume and patient was able to obey simple commands.

All patients were assessed for changes in hemodynamic parameters of heart rate and mean arterial pressure prior to premedication, before induction, after laryngoscopy and intubation, after pneumoperitoneum, followed by every 5 min for 30 min thereafter every 15 min till end of surgery and after extubation. Criteria for tachycardia, bradycardia, hypotension and hypertension were any increase or decrease more than 20% from the baseline. The intraoperative bradycardia or tachycardia, hypotension or hypertension and any untoward incident requiring intervention was recorded and managed accordingly.

The patients were transferred to post anesthesia care unit and were monitored for any hemodynamic abnormalities, respiratory depression (respiratory rate \< 8 breaths/min) or hypoxemia (SpO~2~ \< 94%), shivering, nausea and vomiting and were managed as required.

A sample size was based on initial pilot observation which indicated that approximately 23 to 27 patients per group were needed to ensure power 0.80 for detecting clinically meaningful reduction by 20% in heart rate and mean arterial pressure. Assuming a 5% dropout rate, the final sample size was set at 64 patients. The results obtained in the study are presented as Mean ± SD in tabulated manner and Statistical analysis was done with SPSS software for windows using student *t* test and Chi square test. *P* \< 0.05 was considered statistically significant and *P* \< 0.001 was taken as highly significant.

RESULTS {#sec1-3}
=======

A total of 64 patients were randomly assigned to two groups of 32 patients each. Both groups were comparable with respect to demographic and operational factors. No significant differences were found with respect to age, weight, gender, time between premedication to anesthetic induction, duration of laryngoscopy and surgical procedure. The anesthetic technique did not differ among the study groups \[[Table 1](#T1){ref-type="table"}\].

###### 

Demographic profile of patients

![](AER-7-29-g001)

There was no significant difference in the mean heart rate and arterial blood pressure values between groups before premedication. Though after induction, the hemodynamics was stable in both groups but heart rate increased immediately after laryngoscopy in fentanyl group and maximum increase was observed after 1 min of laryngoscopy whereas no such changes were observed in heart rate in clonidine group. It remained stabilized during intraoperative period in comparison to fentanyl group \[[Table 2](#T2){ref-type="table"}\].

###### 

Mean heart rate changes during laparoscopic cholecystectomy

![](AER-7-29-g002)

No significant difference was observed in the mean arterial pressure (MAP) before and after premedication in both groups. The attenuation of mean arterial blood pressure was observed in both groups. Clonidine group has shown more intraoperative stability of hemodynamic response during pneumoperitoneum \[[Table 3](#T3){ref-type="table"}\]. Hemodynamic variables recorded at specified timings during the study are shown in Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}.

###### 

Mean arterial blood pressure changes during laparoscopic cholecystectomy
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![Showing changes in mean arterial blood pressure during laparoscopic cholecystectomy](AER-7-29-g004){#F1}

![Showing changes in heart rate during laparoscopic cholecystectomy](AER-7-29-g005){#F2}

During the intraoperative period, heart rate and mean arterial blood pressure values were close to preoperative values without requirement of any other medication and remained stabilized throughout the surgery. Rapid intravenous infusion was needed in 5 patients of Group C to treat hypotension. None of the patients had persistent or severe hypotension intra-operatively, thus vasoactive drugs were not used.

There were no significant differences between groups with respect to awakening and recovery times. All patients were well oriented and able to obey verbal commands in postoperative care unit. The premedication with fentanyl allows earlier cognitive recovery \[[Table 4](#T4){ref-type="table"}\].

###### 

Recovery outcome from general anesthesia after premedication
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Postoperative undesirable adverse events were comparable between groups and were manageable. The postoperative nausea and vomiting were found in both groups and was treated with ondansetron. Eleven patients (35.2%) of fentanyl group and five patients (7%) of clonidine group needed tramadol 50 mg for postoperative shivering. Bradycardia of 7 patients was treated with intravenous atropine. No significant complication has occurred after use of intravenous premedication of clonidine or fentanyl in our study \[[Table 5](#T5){ref-type="table"}\].

###### 

Postoperative adverse events after laparoscopic cholecystectomy
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DISCUSSION {#sec1-4}
==========

The present study has evaluated the efficacy of intravenous premedication of clonidine versus fentanyl for intraoperative hemodynamic stability during laparoscopic cholecystectomy under general anesthesia. The hemodynamic pressor response was attenuated by clonidine and fentanyl effectively. The premedication with clonidine showed more intraoperative hemodynamic stability as compared to fentanyl premedication. Near stable hemodynamic values in the present study was an indication of adequate analgesia and sedation with clonidine or fentanyl premedication.

Clonidine, a α2 adrenergic agonist, possesses several properties such as sedation, analgesia, bradycardia and hypotension to make it a valuable premedicant to attenuate the hemodynamic response without any deleterious effect. The hemodynamic results of our study were in agreement with recent studies with clonidine and fentanyl.\[[@ref8][@ref9][@ref10][@ref11]\]

Reid and Brace first described the hemodynamic response to laryngoscopy and intubation due to intense sympathetic discharges caused by stimulation of larynx.\[[@ref12]\] These hemodynamic responses can be detrimental in elderly and hemodynamically compromised patients due to associated risk of myocardial ischemia or cerebral hemorrhage, therefore these should be attenuated.\[[@ref13][@ref14][@ref15]\] Many pharmacological methods were evaluated either in premedication or during induction to attenuate these adverse hemodynamic responses with controversial results. The most important premedicants were lidocaine, esmolol, sodium nitroprusside and opioids.\[[@ref3][@ref4][@ref16]\] Moreover numerous techniques have also been used to reduce the severity of the hemodynamic responses of laparoscopic surgery to counteract its detrimental effects.

Clonidine has been used as anesthetic adjuvant during balanced anesthetic regimen. Its anesthetic sparing effects are well established. The clonidine premedication attenuates the intraoperative hemodynamic response by reducing the nociceptive transmission and decrease norepinephrine concentration in serum. In our study, clonidine 1 μg/kg given intravenously has attenuated the hemodynamic response of laryngoscopy and laparoscopy effectively.

Recent studies with oral clonidine (150 μg) given 90 minutes before induction of general anesthesia have shown the attenuated hemodynamic response during laparoscopic surgery. Hayashi, *et al*.\[[@ref9]\] and Sung, *et al*.\[[@ref17]\] have concluded that clonidine provided perioperative hemodynamic stability during laparoscopic cholecystectomy. Laisalmi, *et al*.\[[@ref18]\] has also reported that clonidine premedication blunts the stress response of surgery and reduces the requirement of narcotics and anesthetic agent.

In the present study, clonidine has caused intraoperative and postoperative bradycardia and subsequent use of atropine, suggesting that an anticholinergic drug should be used routinely as premedicants. Salivary and tracheobronchial mucus secretion further necessitates prophylactic administration of an antisialagogue agent. Thus, glycopyrrolate was the rationale choice in the present study.

The incidence of nausea and vomiting after general anesthesia has been reported to be as high as 24% and after laparoscopy it is as high as 42% due to rapid peritoneal distension. Metoclopramide has been shown to be effective and safe antiemetic for both prevention and treatment of nausea and vomiting.\[[@ref19]\] In the present study, the metoclopramide was used in premedication as it increases the tone of lower esophageal sphincter and speeds gastric emptying. Decreased incidence of postoperative nausea and vomiting were found in the present study.

The mechanism of shivering in patients recovering from anesthesia though poorly understood, but volatile anesthetic agents are usually associated with altered temperature regulation. Regardless of its cause, shivering increases oxygen consumption, hence postoperative supplemental oxygen therapy helped to prevent hypoxemia. Clonidine group patients showed decreased incidence of postoperative shivering when compared to fentanyl group.\[[@ref20]\]

Clonidine also plays a significant role in the treatment of hypertension, delirious syndrome and withdrawal syndromes of opioids, alcohol and nicotine addiction. It is also used in intensive care units to facilitate weaning from long term mechanical ventilation.\[[@ref21][@ref22]\]

CONCLUSION {#sec1-5}
==========

Premedication with intravenous Clonidine or Fentanyl have effectively attenuated the hemodynamic responses during laparoscopic cholecystectomy under general anesthesia. Postoperative undesirable adverse events were comparable and manageable. The intraoperative hemodynamic stability with clonidine or fentanyl premedication might enable laparoscopic cholecystectomy in obese, hypertensive and cardiac compromised patients.
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